ABSTRACT: Scorpion stings comprise a serious problem throughout the globe, especially in regions where they are more frequent. In Morocco, Beni Mellal is one of the provinces most affected by this burden. This study aimed to trace the epidemiological profile of scorpion stings in Beni Mellal in order to improve patient care and prevent both morbidity and mortality. Our work is a retrospective study of scorpion stings based on medical charts of Beni Mellal. From 2002 cases were registered in this province with an average incidence of 1.36‰. The stings were more frequent in summer months, particularly July and August, and between 6 p.m. and 6 a.m. (59.8%). The average age of victims was 26.54 ± 18.42 years. Children were affected in 30.3% of the cases. Of all registered cases, 67.3% of the patients received medical aid in less than an hour after the sting. The envenomation rate (Class II and Class III) was 12.4% and the overall case-fatality rate was 0.42% with a mortality rate of 0.005‰. Statistical analysis of the various studied factors revealed a significant connection among the envenomation class, patient age and evolution.
INTRODUCTION
Scorpions play an important role in severe cases of human envenomation in Morocco (1, 2) . Epidemiological data compiled by the Poison Control and Pharmacovigilance Center of Morocco (CAPM) showed that scorpion stings are the leading cause of poisoning in Morocco with an incidence ranging from 0 to 2.9‰ and an overall casefatality rate of 0.36% up to 5.3% in some areas (3) .Ninety percent of the fatal victims were younger than 15 years old (1) . According to the data from the national strategy against scorpion stings, approximately 25,000 stung patients are recorded every year in Morocco (4) .
There are more than 30 scorpion species in Morocco, but not all of them are dangerous to humans. The Moroccan province of Beni Mellal has high scorpion sting incidence and lethality and is known for its richness of scorpion species among which, those of the family Buthidae were the most implicated, in particular:
Androctonus mauretanicus, Buthus occitanus and Hottentota franzwerneri.
The aims of the present study were: to investigate morbidity and mortality indicators using the records of the system Beni Mellal Province over six years (2002 to 2007); to describe the specific epidemiological map of this province and to define the factors having an influence on the evolution of stung people.
PATIENTS AND METHODS
This work is a retrospective epidemiological study of the scorpion sting cases from The register is a database of all cases of scorpion stings. It is completed by the doctor in charge of the patient and sent to the CAPM.
The study is based on a description of the study population and analysis of the influence of some factors studied (age and class of admission) on the two evolution subgroups: death and healing. The seizure and statistical analyses were conducted at the Genetics and Biometry
Laboratory at Kenitra Faculty using the SPSS version 10.0; the statistical methodology was based on the following two pillars:
• as average, standard deviation is performed to determine the characteristics of each variable studied. The incidence is calculated by the ratio of the number of cases of scorpion sting in the population at risk population during the monitoring period. The lethality for each class is calculated by dividing the number of deaths in an age group by the total number of cases in the same age group;
• statistical analysis is based on the χ 2 test by calculating the relative risk (RR)
for age groups (≤ 15 and > 15 years) and admission classes.
RESULTS
During the study period, 35 deaths and 8,340 stings were recorded in this province.
Incidence of Scorpion Stings According to Years
From In the three health structures, the sex ratio favored females, because women are often in the outdoors, especially the farmland.
Epidemiological and Clinical Characteristics of Scorpionism
The scorpion stings occurred most often during the summer months, peaking in July and August (Figure 2) , with 59.8% between 6 pm and 6 am.
As to the post-sting time (the time between the sting and a first consultation), the results showed that 67.3% of patients were able to receive medical attention in less than one hour. 
Classification of Cases
According to our analyses, 87.6% of stung victims came to a health center in Class I without a sign of seriousness; the patients in this class were only stung not envenomed. It should be noted that the Classes II (presence of one or more general signs) and III (cardiovascular, respiratory or neurological distresses) comprise 12.4% of cases, which is not negligible compared to other regions in Morocco.
The Evolution Characteristics
In Table 2 , we recorded the characteristics of two sub-groups of evolution (healings and death) for age and class of admission. The results showed that the admission class determines the evolution of the envenomed patient. Indeed, the risk of death is seven times higher in patients who are admitted to Class II or III than in those who are admitted to Class I.
Charrab
These results also showed that the risk of death is 3.4 times higher among children aged ≤ 15 years compared to older victims. This shows that age is a risk factor in determining the prognosis of patients. In fact, mortality was observed only among children younger than 15 years. Thus, children were redistributed into five groups to achieve more details on the specific fatality among them (Table 4) . These results showed that mortality was observed only in children less than 12 years with a maximum fatality rate among children age ≤ 3 years. The analysis of these test results by χ 2 gives a highly significant value of 22.98 (p < 0.001).
DISCUSSION
During this 6-year period, we assessed 8340 scorpion sting cases in Beni Mellal province, which represents an average incidence of 1.36‰.
The scorpions were especially active during the hottest months between 6pm and 6 am; the majority of cases of scorpion stings were recorded during the months of July and August in this study. The confluence of our data with those of the literature (6) (7) (8) (9) (10) (11) emphasizes why the authorities and health personnel should intensify their efforts during this period.
The clinical signs differ according to patient age, geographic area and scorpion species (12).
In our series the children ≤ 15 years accounted for 30.3% of stung patients while 100% of deaths were among children aged less than 12 years. Our data agree with the literature that the relationship between the venom doses injected and body weight of the victim is closely linked to emergence of signs of gravity; so the progress highly depends on the admission class (13) (14) (15) (16) .
Similar to findings reported in the literature, patients admitted to Class I represent 87.5% (17) (18) (19) (20) (21) . However, the Class II proportion was lower (8.8% of cases) than those in the literature (22) . The percentage of admission of Class III patients was 3.5%.
CONCLUSION
Scorpion stings are very frequent in the province of Beni Mellal and constitute a genuine public health problem with a lethality rate of 0.42% that is higher than the national rate (0.36%). Statistical analysis showed that the age ≤ 15 years as well as admission Classes II and III are risk factors in stung patients.
Our work evaluated some indicators of follow-up, namely the morbidity and lethality due to scorpion sting, to assess the efficacy of the established strategy, which was confirmed by:
• the change in the population behavior;
• the health professionals' ability to differentiate between scorpion stings and envenomation cases;
• the considerable reduction in expenses due to the decisions of CAPM, which indicates that the communication, information and continuing education constitute the basis for any high-quality process.
